Effect of pH and iron content of transferrin on its binding to reticulocyte receptors.
The effect of pH on the binding of apotransferrin and diferric transferrin to reticulocyte membrane receptors was investigated using rabbit transferrin and rabbit reticulocyte ghosts, intact cells and a detergent-solubilized extract of reticulocyte membranes. The studies were performed within the pH range 4.5-8.0. The binding of apotransferrin to ghosts and membrane extracts and its uptake by intact reticulocytes was high at pH levels below 6.5 but decreased to very low values as the pH was raised above 6.5. By contrast, diferric transferrin showed a high level of binding and uptake between pH 7.0 and 8.0 in addition to binding only slightly less than did apotransferrin at pH values below 6.5. It is proposed that the high affinity of apotransferrin for its receptor at lower pH values and low affinity at pH 7.0 or above allow transferrin to remain bound to the receptor when it is within acidic intracellular vesicles, even after loss of its iron, but also allow ready release from the cell membrane when it is exteriorized by exocytosis after iron uptake. The binding of transferrin to the receptor throughout the endocytosis-exocytosis cycle may protect it from proteolytic breakdown and aid in its recycling to the outer cell membrane.